ABSTRACT
INTRODUCTION
Intensive care units (ICUs) are the units in hospitals in which severely ill patients are followed up, many invasive interventions are applied, nosocomial infections are frequently observed, and mortality rates and hospital stays are the highest. Several scoring systems have been developed for predicting mortality rates and the prognosis of patients using different physiologic parameters. Measurements of hematocrit, which is an indicator of the oxygen-carrying capacity of blood in ICU patients, are important in terms of prognosis. C-reactive protein (CRP) is used for detecting the presence or recurrence of an infection and treatment effectiveness; therefore, it is a marker of prognosis. The measurement of circulating visceral proteins is used as a method for assessing and following up on the nutritional status of ICU patients. The serum level of transferrin, a visceral protein, may also be used to assess prognosis. The total lymphocyte count (TLC) is a good indicator of nutritional status in ICU patients, and it is also a clinical indicator of immune function.
In our study, we aimed to investigate whether hematocrit, CRP, transferrin and TLC levels, which we routinely analyze in the ICU, are important in the evaluation of mortality.
MATERIALS AND METHODS

Study Design and Patient Selection
In this study, the records of patients, who were hospitalized between November 2009 and October 2011 in an eight-bed Anaesthesiology and Reanimation ICU of 320 bed-university hospital, were retrospectively analyzed after Local Ethics Committee approval had been obtained. Our ICU is closed unit that included mixed medical and surgical patients, but not cardiologic and cardiac surgical patients. Patients who were hospitalized in the ICU for less than 24 hours or were younger than 18 years were not included in the study. The initial values of patients who were admitted to the ICU more than once were considered.
Data Collection
The Acute Physiology and Chronic Health Evaluation (APACHE) II score on ICU admission; admission and discharge Glasgow Coma Score (GCS); hematocrit, CRP, transferrin and TLC values; age; gender; the mean reason for ICU admission; duration of ICU stay and status of the patient on discharge were all analyzed from hospital information management system, doctors' records and nurse observing forms.
Statistical Analysis
The 
RESULTS
In this study, the records of patients, who were hospitalized in an eight bed ICU, were retrospectively analyzed. Estimations were performed using the data of 502 patients, as 47 out of 581 cases who were under 18 years old and 32 cases who stayed in the ICU for less than 24 hours were excluded from the study. The demographic data of the cases are shown in Table 1 . While a positive correlation was detected between mortality and the mean age of cases and duration of ICU stay (p<0.01), no correlation was detected between mortality and gender (p>0.05) ( Table 2 ). The distribution of the diagnoses of patients is shown in Table 3 . The APACHE II values were significantly higher in cases with mortality (29.87±5.59) compared to those without mortality (19.51±7.26). The mean admission GCS score was 5.15±2.26 in cases with mortality and 9.72±2.30 in cases without mortality, while the mean GCS score on discharge was 3.14±1.21 in cases with mortality and 13.64±2.50 in cases without mortality (p<0.001). Hematocrit values on admission and discharge were significantly lower in cases with mortality compared to those without mortality (p<0.05) ( Table 4) .
While no significant difference was detected between admission CRP values according to mortality (p>0.05), CRP values on discharge were significantly higher in cases with mortality compared to those without mortality (p<0.01) ( Table 4) . Transferrin values on admission and discharge were significantly lower in cases with mortality compared to those without mortality (p<0.01) ( Table 4 ). While no significant difference was shown between admission TLC values according to mortality (p>0.05), TLC values on discharge were significantly lower in cases with mortality compared to those without mortality (p<0.01) ( Table 4) .
DISCUSSION
Estimating mortality is important for assessing clinical performance in ICUs, patient classification and clinical studies. We aimed to investigate the efficacy of routinely used physiologic parameters in predicting mortality. Different mortality rates have been determined in many studies conducted in ICUs. In two studies of Meynaar et al.
(1) and Silvestre et al. (2) , the ICU mortality rates were 13.3% and 40%, respectively. In our study, the mortality rate was 42.6%. The APACHE II score is one of the most commonly used scoring systems for predicting mortality in the ICU. A strong relationship between the APACHE II score and ICU mortality rates has been shown in most of the studies in the literature (1-3) . The APACHE II score was also significantly higher in cases with mortality compared to those without mortality in our study.
The GCS is the most commonly used scale for the neurologic evaluation of patients, particularly those who experience head trauma. In many studies, a low GCS score was correlated with an increase in mortality (4-6). In our study, consistent with the literature, GCS values were significantly lower in cases with mortality compared to those without mortality. In the study of Juncal et al. (7) investigating the clinical effects of sepsis in the ICU, the hematocrit levels were lower in cases with sepsis (23.45% ± 8.62%) compared to those without sepsis (29.84% ± 5.70%), and a low hematocrit level was a significant predictor of increased mortality. In the study of Mudumbai et al. (8) investigating the relationship between 6-month and 1-year mortality rates with hematocrit levels in ICU patients, hematocrit values less than 25% were correlated with increased mortality. Sadamasa et al. (9) and Kellert et al. (10) reported that there was a strong relationship between mortality and low hematocrit levels in patients with subarachnoid haemorrhage and ischemic stroke, respectively. Lam et al. (11) reported that hematocrit was a significant predictor of mortality in trauma cases. Consistent with the literature, we found that hematocrit values on admission and discharge were significantly lower in cases with mortality compared to those without mortality.
CRP is an acute-phase reactant that indicates inflammatory conditions. The effectiveness of the CRP level in estimating mortality in the ICU has been shown in several studies. Meynaar et al. (1) found that the died patients in hospital had the higher CRP levels than the discharged alive patients. Wang et al. (3) mg/L in surviving cases and 85.9 mg/L in dying cases. While Silvestre et al. (2) found that the CRP levels at ICU discharge were not significantly different between survivors and nonsurvivors patients, Ho et al. (12) and Grander et al. (13) found that the higher CRP levels at ICU discharge were associated with the high post-ICU mortality. In our study, consistent with the literature, at ICU discharge CRP values of cases with mortality were significantly higher than those without mortality. Transferrin is a negative acute-phase reactant. The serum transferrin level, which is used to assess nutritional status, has also been used to assess the prognosis of cases in some studies. Although Guimaraes et al. (14) did not detect a correlation between transferrin level and mortality in ICU cases, they found lower serum transferrin levels in cases with mortality compared to those without mortality in two different studies carried out in the ICU (15, 16) . In our study, transferrin levels on admission and discharge were significantly lower in cases with mortality compared to those without mortality. In our study, the effect of TLC, which is used in the assessment of the nutritional status of ICU cases, was evaluated in addition to transferrin. A few studies in the literature have evaluated these two parameters together (14) (15) (16) . In contrast to Guimaraes et al. (14) , in different two studies, low transferrin levels and low TLC levels were reported to be associated with mortality (15,16). Jung et al. (17) found that TLC levels were similar in survivors and nonsurvivors haemodialysis patients, and did not suggested that TLC level was used a predictive parameter. However, many studies found that TLC levels of nonsurvivors patients were lower than survivors patients (18, 19) . In our study, TLC values on discharge were significantly lower in cases with mortality compared to those without mortality.
In conclusion, a positive correlation was detected between mortality and parameters such as hematocrit, CRP, transferrin and TLC, which may easily be used in the ICU. A relationship was found between mortality and hematocrit and transferrin values on admission and discharge, CRP and TLC values only on discharge. We suggest that hematocrit and transferrin values at ICU admission could be used as parameters in predicting ICU mortality, but not CRP and TLC. Otherwise, CRP and TLC could be associated with post-ICU mortality as predictive parameters. These findings are required to supplement by further studies. 
